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Claim Objections 

Claim 5 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. A film-formation treatment 
by sputtering does not further limit the subject matter. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 1-2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Funk et al. 6,448,604, newly cite, in view of Brunner 2005/0221528 and Wolf, vol. 
1, pages 331-332, previously applied. 

Funk et al. discloses a method for manufacturing a micromachine including an 
oscillator, comprising: 

a step of forming a sacrifice layer 14 around a movable portion of the oscillator 
(MEMS frequency variable capacitor); col. 1, lines 3-67, figs. 1-6, 
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the sacrifice layer 14 comprising silicon oxide, col. 3, lines 3-67, 
a step of covering the sacrifice layer with an overcoat film 15/16, 
followed by the formation of a penetrating hole 20 reaching the sacrifice layer 14 
in the overcoat layer 15/16; 

a step of performing sacrifice-layer etching which removes the sacrifice layer 14 
using the penetrating hole 20 in order to form a space around the movable portion 15; 
and a step of performing a film-formation treatment by sputtering at a reduced pressure 
(vacuum and sputtering) following the sacrifice-layer etching so as to form a sputtering 
layer 24 (aluminum) that Is the seals the penetrating hole and is formed in to a wiring, 
col. 4, lines 40-67, fig. 6, wherein the sputtering layer 24 is composed of one selected 
from the group of an aluminum copper film And an aluminum silicon film. 

Brunner discloses a method for manufacturing a micromachine including an 
oscillator, comprising: 

a step of forming a sacrifice layer 209, 205 around a movable portion of the 
oscillator 206; para. 26, 37-49, figs 3a-3f, 

the sacrifice layer 209, 205 comprising silicon oxide, para. 40, 38, 
a step of covering the sacrifice layer with an overcoat film 21 1 , 
followed by the formation of a penetrating hole 213 reaching the sacrifice layer 
209, 205 in the overcoat layer 21 1 ; 

a step of performing sacrifice-layer etching for removing the sacrifice layer 209, 
205 using the penetrating hole 213 in order to form a space around the movable portion 
206; and a step of performing a film-formation treatment at a reduced pressure 
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(vacuum and sputtering) following the sacrifice-layer etching so as to form a wiring layer 
that seals the penetrating hole, para.46. 

regarding claim 2, wherein the method is applied to a micromachine having 
means for driving oscillation in the oscillator, para. 26, 46 of Brunner. 

regarding claim 5, wherein the film-formation treatment at a reduced pressure is 
a film-formation treatment by sputtering, para. 46, 56, 60 of Brunner. 

The difference between the references applied above and the instant claim(s) is: 
Funk et al. teaches sealing penetrating hole with aluminum but does not teach using 
sputtering deposition and using aluminum copper or aluminum silicon material.. 
However, Bruner teaches at para. 46, 40 , 38, 60, using sputtering aluminum for film- 
formation treatment to seal the penetration hole and doped silicon oxide for sacrificial 
layer 209 and 205. Bruner also teaches at para. 10, preferably the silicon oxide is 
silicon dioxide; when silicon oxide is referred to in this document, silicon dioxide is the 
most preferred embodiment, although conventional, doped and/or non-stoichiometric 
silicon oxides are also contemplated. Wolf teaches at vol. 1 , pages 331 -332, aluminum 
alloy including Al-Cu and Al-Si are more frequently used than pure aluminum in 
microelectronic application because they posses enhanced properties for interconnect 
requirement. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above Brunner's teachings' process by using 
sputtering deposition for metal deposition and using frequently used aluminum alloy 
including aluminum copper or aluminum silicon for metal film formation as taught by 
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Funk et al. and Wolf et al. because both aluminum copper and aluminum silicon posse 
enhanced properties for interconnect requirement in microelectronic application so that 
all metal layers in the microelectronic mechanical device would have enhanced 
aluminum property. 

Claims 3-4 are rejected under 35 U.S.C 103 as being unpatentable over Funk in 
view of Brunner and Wolf as applied to claims 1-2 and 5 above, and further in view of 
Zurn 6,621,134, newly cited, and Schmid 6,761,068, previously cited. 

The difference between the references applied above and the instant claim(s) is: 
Funk et al. in view of Brunner and Wolf et al. teaches forming a MEMS device having an 
oscillator but does not teach the means for driving the oscillation. However, Zurn 
teaches at figs. 4A-4B, 10, 11, 14, 15, 19, an electrostatic capacitive MEMS structure 
for driving a resonator (oscillator) and sealing penetration hole 144 with metal. Schmid 
teaches at col. 4, lines 1-12, means for driving oscillation are static electric or 
piezoelectric. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above references' teachings by using static electric or 
piezoelectric for driving oscillation as taught by Zurn and Schmid because static electric 
and piezoelectric would cause the movable portion of the device to oscillate so that a 
oscillation is formed. 



Conclusions 
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Applicant's arguments filed March 16, 2009 have been fully considered but they 
are not persuasive. Because newly cited reference Funk et al. teaches forming a wiring 
layer having one end of wire that seals the penetration hole, and the other end of wire 
with a contact pad as set forth above. And, sputtering deposition is inherently under 
reduced pressure in the art. Brunner teaches forming sealing metal layer with 
sputtering deposition under vacuum as set forth above. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to H. Jey Tsai whose telephone number is (571 ) 272- 
1684. The examiner can normally be reached on from 7:00 Am to 4:00 Pm., Monday 
thru Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Richards can be reached on (571) 272-1736. 
The fax phone number for this Group is 571-273-8300. 



/H.Jey Tsai/ 

Primary Examiner, Art Unit 2895 
6/23/2009 



